Abstract Using data from the 2008 Cross-Border Utilization of Health Care Survey, we examined the relationship between United States (US) health insurance coverage plans and the use of health care services in Mexico by US residents of the US-Mexico border region. We found immigrants were far more likely to be uninsured than their native-born counterparts (63 vs. 27.8 %). Adults without health insurance coverage were more likely to purchase medications or visit physicians in Mexico compared to insured adults. However, adults with Medicaid coverage were more likely to visit dentists in Mexico compared to uninsured adults. Improving health care access for US residents in the southwestern border region of the country will require initiatives that target not only providing coverage to the large uninsured population but also improving access to health care services for the large underinsured population.
Introduction
Currently almost 19 % or 50.3 million of the nonelderly (0-64 years) US population does not have health insurance coverage. The full implementation of the Patient Protection and Affordable Care Act (PPACA) is expected to reduce the size of this population by about half (i.e., 9.8 % of the nonelderly US population; 26.4 million) [1] . The rate of uninsurance is particularly high in southwestern border states (Arizona, California, New Mexico, and Texas) and even higher in US-Mexico border communities. Millions of people living in the vast US-Mexico border region cope with uninsurance or underinsurance in a region that also has an acute shortage of health care professionals and facilities [2] . Under these circumstances, many US border residents become virtual ''medical tourists''-whether by choice or not-by seeking health care services in Mexico, usually at substantially lower costs than similar health care services available in the US [3, 4] .
Previous studies have documented how lack of US health insurance coverage affects the use of health care services in Mexico by US residents who live along the US-Mexico border [5] [6] [7] [8] [9] . These studies have consistently found that lack of health insurance coverage is one of the most significant predictors of cross-border utilization of health care services. Most of these studies define health insurance status as either having or not having US health insurance coverage [5] [6] [7] [8] . However, many people who report being insured may actually be underinsured due to limited insurance coverage, lack of providers who accept specific health insurance plans (due to, for example, low reimbursement levels or reimbursement delays and difficulties), and/or high out-of-pocket medical expenses in the form of copayments and deductibles [9] . Little is known about how specific health insurance plans in the US are related to the use of health care services in Mexico. This concern creates a key policy issue for border communities because US health insurance plans differ considerably in their payment structures and coverage levels and, as such, it becomes important to know whether health plans are meeting the needs of a largely underserved, low income US-Mexico border population.
To address this knowledge gap, we used recent survey data collected from the South Texas border area to examine the relationship between specific US health insurance plans and the purchase of medication and the use of dental and physician services in Mexico during the 12 months prior to the survey. We first describe health insurance coverage by nativity, and then present bivariate and multivariate analyses of the association between US health insurance coverage plans and the purchase of medication and the use of dental and physician services in Mexico. Finally, we discuss the policy implications of our findings in the context of health care reform in the US.
Methods

Data and the Study Area
We used data from the Cross-border Utilization of Health Care Survey, a population-based telephone survey conducted in the US-Mexico border region of Texas in the spring of 2008. The data collection utilized a random digit dialed sampling frame that included both listed and unlisted telephone numbers from working blocks of numbers in the study area. This approach provides nearly 100 % coverage of all households with landlines. Our working sample contains 1,405 respondents 18 years of age or older at the time of the survey who were randomly selected after an initial screening process to verify age eligibility and willingness to participate. The survey included questions regarding social and demographic background, level of acculturation, and health care use.
The study area for the survey included 32 border counties in Texas, defined by the US-Mexico Border Health Commission as all counties within 62 miles (100 km) of the border. This area had a population of 2.3 million in 2005, with over 80 % of local residents being of Mexican origin [10] . Despite a booming economy and rapid population growth in the past two decades, Texas counties bordering Mexico frequently have the highest poverty and uninsurance rates in the US [8] . The uninsurance rate in the 32 Texas border counties was estimated at 42 % in 2002, compared to the national average of 15 % [11] . The study area's economic structure also contributes to the high uninsurance rates-the region includes a high proportion of small businesses and seasonal workers [12] .
Measures
Utilization of health care services in Mexico by Texas border residents was classified into three categories: medication purchases, physician visits, and dentist visits. Medication purchases in Mexico were captured by two questions in the survey: ''Have you ever bought medications from Mexico?'' and, for those who responded ''yes'' to the first question, ''When was the last time you bought medications from Mexico (year and month)?'' We used responses to the second question to calculate the percentage of respondents who reported purchasing medications in Mexico within 12 months prior to the survey out of the total number of respondents in the sample.
Two similar questions were asked for visits to physicians in Mexico: ''Have you ever crossed the border to see a physician in Mexico?'' and, for those who responded ''yes'' to the first question, they were further asked ''When was the last time you visited a physician in Mexico (year and month)?'' Based on responses to the second question, we calculated the percentage of the respondents who reported physician visits in Mexico during the 12 months prior to the survey out of the whole sample.
Visits to dentists in Mexico were captured by these two questions: ''Have you ever crossed the border to see a dentist in Mexico?'' and for those who responded ''yes'', ''when was the last time you visited a dentist in Mexico?'' This allows for the calculation of the percentage of respondents who reported visiting dentists in Mexico during the 12 months prior to the survey out of the whole sample.
Health insurance coverage status was classified into six categories: no insurance, private insurance provided by employer, private insurance purchased by the respondent, Medicaid, Medicare, and other public or government insurance. Respondents who reported more than one health insurance plan were asked to identify their major plan.
Statistical Analysis
Data were weighted using a raking technique, a post-stratification weighting procedure. The weighted adjustments aligned the sample to the known adult distribution using the 2008 American Community Survey data [13] . Weighted variables included age, gender, ethnicity, nativity and education. This weighting procedure resulted in a distribution similar to the American Community Survey.
We first examined the distribution of health insurance plans in the whole sample as well as by nativity status. T tests were used to denote if there were significant differences between immigrant and native-born respondents in terms of health insurance coverage. We then assessed the relationship between US health insurance plans and the use of health care services in Mexico on a bivariate basis by calculating the percentage distribution and the p values based on the Pearson Chi square statistics. Finally, in our multivariate analysis of the relation between US health insurance plans and use of health services in Mexico, we also incorporated several control variables including age, gender, race and ethnicity, nativity, citizenship status, education, fluency in Spanish, annual household income, self-rated health, satisfaction with health services received in the US, and driving distance to the border. All analyses were conducted using SPSS 20.0.
Results
Of US residents living in the US-Mexico border area, close to half (47 %) held no insurance at the time of the survey. Employer-sponsored insurance was held by 23 % of respondents. The remaining health insurance plans included Medicare (12.1 %), Medicaid (5 %) and self-purchased insurance (6.1 %) as indicated in Table 1 . Underlying this overall distribution, however, were substantial differences between native-and foreign-born respondents in terms of health insurance coverage. Foreign-born respondents were far more likely to be uninsured than their native-born counterparts (63.0 vs. 27.8 %, p \ 0.001). Similar gaps between the two groups, though to a lesser extent, can also be observed in other health insurance plans.
Overall, 43.5 % of respondents reported medication purchases in Mexico during the 12 months prior to the survey. In addition, 24.3 % reported dentist visits and 37.1 % reported physician visits (Table 2 ). Relative to those who had health insurance coverage at the time of the survey, the level of utilization was considerably higher among respondents with no health insurance coverage, with 54.2 % reporting medication purchases in Mexico, and 26.6 and 46 % reporting dentist and physician visits, respectively.
Among respondents who had health insurance coverage at the time of the survey, the chance of using health services in Mexico also differed by US health insurance plans. Nearly 43 % of those with self-purchased health insurance plans crossed the border to buy medications in Mexico during the 12 months prior to the survey, a higher percentage than among those with other health insurance plans. Physician visits in Mexico were more commonplace among respondents with employment-based insurance (37.3 %). Being insured with Medicaid was associated with the highest chance of going to a dentist in Mexico (31.7 %). However, being insured with Medicaid was also associated with the lowest chance of visiting physicians in Mexico (8.9 %).
We then examined the association between US health insurance plans and utilization of health care services in Mexico on a multivariate basis (Table 3) . Respondents with self-purchased health insurance plans were more likely to purchase medications in Mexico than were those with no health insurance coverage (OR = 1.87, p \ 0.05). Compared to those with no health insurance coverage, respondents insured with Medicaid were more likely to visit a dentist in Mexico (OR = 2.00, p \ 0.05). Those with health insurance coverage obtained through their employer were much less likely than the uninsured to seek medical services in Mexico (p \ 0.01 in all three cases).
Discussion
Uninsurance and underinsurance are pressing issues in the US-Mexico border region. Over 60 % of the foreign-born respondents in this study reported having no health insurance coverage in 2008, compared to 27.8 % of native-born respondents. This substantial gap in health insurance coverage by nativity implies a differential role of Mexican health services in the overall health care utilization of immigrants and the native-born in the border area. While for most of the native-born, health care services from Mexico are at most supplementary to the care they receive in the US, for many immigrants in the US southern border area, these options serve as either their predominant source of care or a last resort [14] . The high rates of health care utilization in Mexico by US-Mexico border residents suggest unmet needs in health care services on the US side of the border. In the face of escalating gas prices in the US and persistent violence on the Mexican side of the border, it is likely that these medical tourists will curtail their border crossings for health care services.
This study adds to the literature on health care access and the challenges of uninsurance and underinsurance by showing that many US border residents who have health insurance coverage still take the time and trouble to cross the border to access health care services in Mexico, where these services are usually more affordable. Mexico currently constitutes an important source of care not only for US border residents who are uninsured, but also for those who have health insurance coverage but are underinsured due to limited coverage or high co-payments and/or deductibles. In particular, the finding that respondents with Medicaid were more likely than those with other health insurance plans to visit Mexican dentists deserves attention. This finding highlights the need to understand the relationship, if any, between Medicaid's current coverage scope and the unmet needs in dental care by those enrolled Source The Cross Border Utilization of Health Care Survey a Denoting among respondents with different health insurance coverage plans at the time of the survey, the percentage of them reported use of health services in Mexico. For instance, among those without any health insurance coverage at the time of the survey, 54.2 % of them reported purchase of medications in Mexico during the 12 months prior to the survey Source The Cross Border Utilization of Health Care Survey Analyses are adjusted for the effects of age, gender, race and ethnicity, nativity, marital status, citizenship, education, fluency in Spanish, selfrated health, satisfaction with care received in the US, driving distance to the nearest border crossing station, and annual household income in Medicaid who cross the border to visit Mexican dentists. Medicaid in Texas only covers emergency dental services (e.g., paying for extractions of diseased teeth) for adult enrollees [15] . Despite this restriction, Texas Medicaid includes an outreach program designed to contact the parents and caretakers of children receiving Medicaid to inform them of the benefits under the program including how to effectively access and use dental care [16] . This might help explain why respondents with Medicaid in our sample were more likely than those without any health insurance coverage to visit dentists in Mexico. It is possible that because health care services are more affordable in Mexico, some uninsured residents in the Texas border area lack the motivation to purchase US health insurance, even if they can afford it [17] . However, this group is unlikely to represent a large proportion of the total uninsured population because uninsurance is closely linked to poverty [18] . About 47 % of the residents in the 32 border counties in Texas lived below 150 % of the federal poverty level in 2000, compared to the US national average of 21 % [11] . If these residents could afford adequate health insurance coverage in the US, presumably fewer of them would seek health care services across the border, given the volatile security conditions in Mexico and the time required to cross through the US-Mexico border entry ports.
The PPACA's gradual expansion of health insurance coverage in the US, and the establishment of state/federal health insurance exchanges may impact future utilization of health care services in Mexico by US residents living along the US-Mexico border. Under the provisions of the PPACA, legal Mexican immigrants will be required to obtain health insurance through newly created health insurance exchanges or through the expansion of Medicaid. Presumably, expansions in health insurance coverage should partly reduce the dependence on Mexico for health care for the newly insured border population. The PPACA, however, fails to alleviate the health insurance issue for many US-Mexico border residents. For example, federal premium eligibility requires verification of citizenship status, which would likely result in an uninsured undocumented immigrant population.
The availability of lower-cost alternative care in Mexico affects the competitiveness of US health care providers in border areas [17] . Responses to incentives stipulated in PPACA by US border residents and employers may differ from responses of other regions of the nation. Unless health care services in US border regions are competitively priced and provide similar quality to services offered in Mexico, cross-border utilization of health services in Mexico will continue to serve as an important source of care for US residents living along the US-Mexico border.
Limitations of this study include use of respondents' recall. The information we collected on cross-border utilization of health care and its timing was based on the recall of respondents. The degree of recall bias could potentially affect our findings. Second, the response rate in the telephone survey calls for caution when generalizing findings from this study to the whole border population or to other regions. Specifically in regard to differences between response rates by immigration status (e.g., documented vs. undocumented), our estimates may not fully represent the responses of undocumented residents. Despite study limitations, these data represent a unique source of recent survey data obtained directly from US residents using health services in Mexico.
Although it is common for US border residents to visit Mexico for health care services, little is known about the quality and safety of health care services received in Mexico and the extent to which these services satisfy the medical needs of US care seekers. Efforts to address the unmet needs in health care in the border area should target both the uninsured and the underinsured population, including those who are covered by health insurance plans but who struggle to obtain health care because of financial or other barriers.
